Eleven age-matched (\m=+-\4days) Hereford heifers were examined by transrectal ultrasonography daily for 18 days beginning 20 weeks (5 months) before puberty (first ovulation) to determine the suitability of the transrectal ultrasound technique for imaging the ovaries of prepubertal heifers and to test the hypothesis that ovarian follicular development occurs in waves in prepubertal heifers. Satisfactory ovarian images were obtained during preliminary ultrasound examinations conducted 4 weeks before the observational period (that is 32 weeks of age), during which a semirigid probe extension was used to allow external manipulation of the intrarectally placed ultrasound transducer. Daily examinations commencing at 36 weeks of age were accomplished by intrarectal placement of the operator's hand and transducer, without complication, in all 11 heifers throughout the observational period. Periodic increases in the number of follicles detected (day effect, P < 0.02) were inversely related to the diameter of the largest follicle (r = \m=-\0.3, P < 0.03). Portions of three anovulatory follicular waves were detected in all heifers during the observational period (first and third waves in part and second wave in whole). Individual follicles destined to assume a dominant or subordinate position in a wave were retrospectively identified and monitored beginning at a diameter of 4\p=n-\5mm. The interval between the emergence of dominant follicles of successive waves (interwave interval) was 8.0 \ m=+-\ 0.4 days and the interval between successive maxima in the number of follicles per heifer per day was 8.1 \ m=+-\ 0.5 days. The growing phase of the dominant follicles best fit a quadratic curve. The growing phase of the largest subordinate follicles, and the static and regressing phases of dominant and subordinate follicles best fit simple linear expressions. Periodic surges in serum concentrations of FSH (day effect, P < 0.0001), but not of LH (day effect, not significant), were associated with follicular wave dynamics. FSH surges (increase and decrease, respectively, best fit quadratic curves) spanned a mean of 3 days and reached maximum values 0.9 \ m=+-\ 0.3 days before emergence of the wave. Results supported the hypothesis that follicular development occurs in waves in prepubertal heifers. Mechanisms controlling the well-ordered phenomena of wave emergence, follicle selection and follicle regression, similar to those of sexually mature heifers, were present in 36-week-old prepubertal heifers. an early rise occurs between 12 and 20 weeks of age (Schams
Introduction
Ovarian follicular dynamics and associated changes in circulat¬ ing gonadotrophins in postpubertal cattle have been character¬ ized (Adams et al, 1992a) , but little has been reported in this regard in prepubertal heifers. Changes in numbers of follicles have been examined in slaughtered cows of various age groups ranging from birth to 20 years (n = 5-16 per group; Erickson, 1966) , and in heifers slaughtered at intervals from birth to 12 months of age (n = 5 per month; Desjardins and Hafs, 1969) . No antral follicles were visible macroscopically at birth, but their numbers appeared to increase to a maximum at 4-6 months, decrease to 8 months, and remain constant thereafter until senescent decline after 10-14 years of age. Shorter-term changes have been described during the peripubertal period when the growth of successive large follicles (8-12 mm in diameter) was detected in heifers (n = 6) ultrasonically scanned for 23 days just before their first ovulation (cited in Roche and Boland, 1991) . The composition of ovarian follicular dynamics, on a day-to-day basis, in prepubertal heifers has apparently not been investigated.
Reports on the long-term changes in circulating concen¬ trations of gonadotrophins in heifers from birth to puberty are conflicting (Kinder et al, 1987; Moran et al, 1989) . From birth to 12 months of age, two increases in LH have been reported; et al, 1981; Evans et al, 1992) , followed by a decline and subsequent gradual rise coinciding with puberty (first ovu¬ lation) at 36-52 weeks of age (Schams et al, 1981; Day et al, 1984; Dodson et al, 1988; Evans et al, 1992 ). An early rise in plasma concentrations of FSH coincident with that of LH has been reported by Schams et al (1981) and Evans et al (1992) , but the pattern of changes in FSH associated with sexual maturation is less clear. No references were found regarding temporal changes in gonadotrophins associated with ovarian follicular dynamics in prepubertal heifers. A wave-like pattern of follicular growth has been unequivo¬ cally documented in postpubertal cattle using transrectal ultra¬ sonic imaging (Pierson and Ginther, 1987; Savio et al, 1988; Sirois and Fortune, 1988; Knopf et al, 1989) , and changes in concentrations of FSH in plasma have recently been associated with this pattern (Adams et al, 1992a ovulatory. Most oestrous cycles are composed of two or three follicular waves; wave emergence occurs on days 0 (day of ovulation) and 10 for two-wave cycles and on days 0, 9 and 16 for three-wave cycles (Ginther et al, 1989a) . The development of dominant and subordinate follicles of a wave comprises distinct growing, static and regressing phases (Ginther et al, 1989b ). The dominant follicle has been shown to suppress the growth of its subordinates and to suppress the emergence of the next wave (Kastelic et al, 1990; Ko et al, 1991) . The suppressive effects of the dominant follicle were associated with the suppression of circulating concentrations of FSH (Adams et al, 1992a) . A surge in concentrations of plasma FSH before the emergence of each wave in two-wave and threewave oestrous cycles was involved in eliciting wave emergence (Adams et al, 1992a) and in the selection of the dominant follicle (Adams et al, 1993) . heifers used in the present study were 20 weeks (approximately 5 months) from puberty, defined herein as the day of first ovulation. Four weeks before the observational period, a preliminary examination was conducted on the heifers (32 weeks of age) in an initial attempt to ultrasonically image the ovaries. The small size of the heifers precluded intrarectal placement of the gloved hand; a probe extension was, there¬ fore, prepared, as described by Adams et al (1991) , to provide the operator external leverage with which to manipulate the intrarectally placed transducer. A semirigid length of nasogastric tubing (length 40 cm; inside diameter 1.3 cm; outside diameter 2 cm) was cut along its length and placed around the transducer cord and taped in place just behind the transducer head. The heifers were required to step up onto a platform approximately 28 cm high in the chute to facilitate transrectal examination. Examinations were done by a single operator using a B-mode scanner equipped with a 7.5 MHz, linear-array transducer (Aloka SSD-500, Overseas Monitor Corp. Ltd., Richmond, BC). An observational period of 18 days was arbitrarily chosen as a period that would be expected to exceed an interwave interval in sexually mature heifers and encompass the entire growing and regressing phases of a dominant follicle (Ginther et al, 1989a) . Ovarian follicles 5= 4 mm in diameter were sequentially identified and measured, as previously described for sexually mature heifers (Knopf et al, 1989) , and all follicles (whether or not individually identified)^4 mm in diameter were counted.
The total number of follicles (^4 mm in diameter) detected in both ovaries for each day was tabulated in relation to the diameter of the follicle destined to become the largest, to determine whether follicular development occurred in waves.
The numbers of follicles were normalized to the day that the largest follicle was first identified, retrospectively, at a diameter of 4-5 mm. The number of follicles included those that were individually identified (two to four follicles on each day) and those that were not individually identified. If the number of follicles increased at apparently regular intervals, the follicular pattern was defined as wave-like. A negative correlation between the number of follicles and the diameter of the largest follicle (pair-wise correlation) was taken as further indication of the presence of follicular waves. That is, emergence of a group of small follicles and subsequent growth of one follicle while the others regressed would be characteristic of a wave as described in sexually mature heifers (Ginther et al, 1989a).
The above approach indicated that follicular growth was wave-like in these prepubertal heifers; a dominant follicle of a wave was, therefore, defined as the follicle that exceeded the diameter of all other follicles in the wave and a subordinate follicle was defined as the follicle that appeared to originate from the same follicular pool as the dominant follicle (Ginther et al, 1989b) . The time of selection of the dominant follicle from its subordinate was defined as the day on which the diameter of the dominant follicle exceeded that of the largest subordinate by^2 mm (Adams et al, 1993) . First and second subordinates were designated on the basis of the largest diameter attained. The first day of detection of the dominant follicle, retrospectively identified at a diameter of 4 or 5 mm, was defined as the day of wave emergence. The follicular waves were designated as the first, second and third waves detected during the observational period. Only the second wave was observed in its entirety; however, portions of the first and third waves were detected in all 11 heifers.
Collection of blood samples and radioimmunoassays
A blood sample was collected from the jugular vein once a day for measurement of concentrations of LH and FSH in serum. Samples were allowed to clot for 18-24 h; the clots were removed and the sample was centrifuged at 1500 g for 15 min. The serum was poured off and stored at -20°C until analysis. Concentrations of LH and FSH in serum were measured by validated radioimmunoassay (Rawlings et al, 1984; Evans et al, 1992) . LH concentrations were expressed in terms of NIDDK-bLH4. The range of the standard curve was from 0.06 ng ml~ï to 8.0 ng ml~. The minimum detectable level (lowest concentration of unlabelled LH capable of displac¬ ing iodinated LH from the first antibody; < 0.05 by t test) was 0.1 ng ml_ . Intra-and interassay coefficients of variation were both 7%, at a mean serum concentration of 0.7 ng ml-, and 10% and 11%, respectively, at a mean serum concentration of 3.1 ng ml" . The first antibody used for the FSH assay was NIDDK-anti-oFSH-1, and concentrations of FSH were expressed in terms of USDA-bFSH-Il. The range of the standard curve was 0.13 ng ml" -16 ng ml" , and the mini¬ mum detectable concentration was 0.2 ng ml~* serum. Intraand interassay coefficients of variation were 5% and 11%, respectively, at a mean serum concentration of 3.4 ng ml-1, and 5% and 5%, respectively, at a mean serum concentration of 7.5 ng ml"1.
Data handling and statistical analyses
For statistical analysis and preparation of figures, follicle diameter data for the first and second waves were normalized to the day of emergence of the second wave and, for the third wave, were normalized to the day equivalent to the mean interwave interval. Data on number of follicles were similarly normalized, but included the data for the 4 days preceding the emergence of the second and third waves. Normalized data were analysed for a day effect by analysis of variance for repeated measures.
The composition of a follicular wave in prepubertal heifers was characterized by initially preparing diameter profiles of identified follicles in each wave for each individual heifer. The diameter profile of each follicle was then partitioned into growing, static and regressing phases, as described by Ginther et al. (1989b) , so that comparisons could be made amongst waves and between dominant and subordinate follicles. The growing phase extended from the day of first identification to the day that the follicle appeared to cease its progressive increase in diameter. The static phase extended from the last day of the growing phase to the first day that the follicle appeared to begin a progressive decrease in diameter. The regressing phase began on the last day of the static phase. The static phase was characterized by the number of days and by mean diameter during these days. Linear growing rates and regressing rates (mm day~x) were determined separately for each follicle and the mean slopes were calculated. Differences between characteristics of the first and second waves (regress¬ ing phase), and the second and third waves (growing and static phases), were compared by paired I tests. If no differences were detected, corresponding data from the first, second and third waves were combined. Similarly, follicle diameter profiles for each phase were compared amongst waves by two-way analysis of variance (day effect and wave effect) for repeated measures. If the effects of wave and the day-by-wave interac¬ tion were not significant (P < 0.05), the data were combined amongst waves. Data from the growing and regressing phases were characterized by regression analyses and were fit to higher order polynomial expressions; the highest order in which all coefficients contributed (P < 0.05) was used to best represent the data.
Hormone data were normalized to the day of emergence of the second and third waves according to the follicle data for the corresponding day, but included the data for the 5 days preceding wave emergence as described by Adams et al (1992a) . Data were analysed for a day effect by analysis of variance for repeated measures. If a significant day effect was detected, multiple comparisons were made by the method of least significant difference and characteristic changes were compared between the second and third waves by paired t tests and two-way analysis of variance for repeated measures (day effect and wave effect). A significant rise and fall in mean concentration of gonadotrophin in serum was defined as a surge (Adams et al, 1992a). The peak in the surge was defined as the day of maximum concentration within 5 days of emergence of a wave. On an individual-animal basis, an initial increase leading to a peak was defined as a value^2 SD of the mean nadir, and the initial decrease was defined as a valuê 2 SD below the mean maximum. If no differences were detected between waves, the data were combined and regres¬ sion lines that best fit the data corresponding to the increase and the decrease, respectively, were constructed to display the characteristics of the surge.
Results

Ullrasonography and follicle dynamics
The ultrasound probe extension provided a method for imaging the ovaries during examinations in which intrarectal placement of a gloved hand could not be accomplished. During the preliminary examinations 4 weeks before the observational period (i.e. 32 weeks of age), ultrasound images of both ovaries were obtained in eight of 11 heifers using the probe extension, and follicles ranging in diameter from 3 mm to 11 mm were detected. Intrarectal placement of the operator's gloved hand (glove size 7i) was achieved in only three heifers. However, during the period of observation (i.e. for 18 days starting at 36 weeks of age), intrarectal placement of the operator's hand and transducer was achieved in all of the heifers; the probe extension was, therefore, not used. Although they had not previously been examined, the heifers soon became accus¬ tomed to the chute and examination procedure. Daily data collection was maintained without complication in all 11 heifers throughout the period of observation.
Ovulation was not detected ultrasonically in any heifer during the period of observation. The number of follicleŝ 4 mm in diameter detected per heifer per day increased (P < 0.02) in inverse proportion (r = -0.3, < 0.03) to the diameter of the follicle retrospectively identified as the follicle destined to become the largest (Fig. 1) . These results were taken as an indication of a wave-like pattern of follicular development and, hereafter, the largest follicles are referred to as the dominant follicle of the first, second or third waves detected during the period of observation (Fig. 1 occurred 0.8 ± 0.3 days before (5.9 ± 1.1 follicles) and 6.4 ± 0.5 days after (6.1 + 0.8 follicles) emergence of the second wave. Successive maxima occurred 2.1 ± 0.4 days after (14.2 + 1.6 follicles) and 10.3 ± 0.6 days (16.3 + 0.7 follicles) after emer¬ gence of the second wave. The period between emergence of the dominant follicles of the second and third follicular waves (interwave interval) was 8.0 ± 0.4 days.
Follicle data from the respective waves corresponding to the growing phase (second and third waves), static phase (first, second, and third waves) and regressing phase (first and second waves) were compared among waves and no differences were detected. Developmental characteristics of the dominant and subordinate follicles, combined among waves, are presented ( Fig. 2 ). Regression lines that best fit the data were used to display the characteristics of the dominant and largest subordinate follicles of a wave in the heifers (Fig. 2) . The growing phase of the dominant follicle was best characterized by quadratic regression (mm = -0.14 day2 + 2.01 day + 4.75; R2 = 0.83), but the regressing phase of the dominant follicle and both the growing and regressing phases of the subordinate regressing phases of the dominant and largest subordinate follicles (-) of anovulatory follicular waves in 36-week-old prepubertal heifers (n = 11), and the increase and decrease in concentrations of FSH in serum (-) associated with wave emergence. No differences (follicular or hormonal) were detected in the respective phases among the successive waves of the period of observation; data for each phase were therefore combined among waves and plotted by reference to the day of wave emergence (day 0). The growing phase of the dominant follicle was best characterized by a quadratic equation, whereas all other growing and regressing phases were best character¬ ized by simple linear equations. Hormone data were normalized to the day of maximum concentration in the pre-wave FSH surge; the increase and decrease comprising the surge were best characterized by quadratic equations.
follicle were best characterized by simple linear regression ( Table 1 ). The mean diameter during the static phase was 11.2 ± 0.2 mm for the dominant follicle and 7.1 + 0.3 mm for the largest subordinate follicle.
Gonadotrophins
Periodic increases in serum concentrations of FSH (day effect, < 0.0001), but not LH (day effect, not significant), were detected in data normalized in relation to follicular wave emergence (Fig. 1 ). Temporal relationships between surges in circulating FSH and follicular dynamics are presented (Table 2) . Peak concentrations of FSH in serum preceding the second and third waves were not different (1.0 ± 0.05 ng ml" ), nor were successive nadirs (0.4 ± 0.02 ng ml~* ). A pre-wave surge (increase of^2 SD above the mean nadir) was detected before the emergence of the second and third follicular waves in ten of the 11 heifers; only one surge was detected in the remaining heifer. Surge concentrations exceeded 3 SD (0.2 ng ml" ) of the mean nadir (0.4 ng ml~) for an average of 3 days (range, 2-5 days). The interval between successive maxima (8.2 + 0.3 days) or successive minima (7.S + 0.4 days) in serum FSH concentration was not different from the interval between successive maxima in the number of follicles detected per heifer per day (8.1 + 0.5 days), or the interwave interval (8.0 + 0.4 days). Data representing the surges in serum concentrations of FSH preceding the second and third follicular waves were compared and no differences were detected; the data were, therefore, combined. Data from individual heifers were normal¬ ized about the maximum value of the FSH surge that occurred, No differences were detected among the first, second and third waves; data were therefore combined. The number of observations is in parentheses. a cWithin each row, values with no common superscript are significantly different (P< 0.05). on average, 1 day before wave emergence ( Table 2 ). Both components of the FSH surge (increase and decrease) were best characterized by quadratic regression (increase, FSH = 0.03 day2+ 0.26 day + 0.99; R2 = 0.6, and decrease, FSH = 0.02 day2 -0.22 day + 1.0; R2 = 0.67) (Fig. 2 ).
Discussion
The technique of monitoring the development of individually identified ovarian follicles described for postpubertal heifers (Knopf et al, 1989 ) was used in the study reported here and enabled the characterization of follicle dynamics in 36-weekold, prepubertal heifers. As part of a separate study, the mean age at puberty in these heifers (defined as the day of first ovulation) was determined as 56 + 0.4 weeks. The heifers were therefore 20 ± 0.4 weeks (approximately 5 months) from puberty at the start of the period of observation. During the period of observation (at 36 weeks of age), all ultrasound examinations were accomplished by intrarectal placement of the operator's hand with the transducer. However, preliminary examinations (at 32 weeks of age) were done using a semirigid probe extension (Adams et al, 1991) which allowed the imaging of internal genitalia of heifers too small to accommo¬ date manual transrectal examination. It was concluded that this technique offered the potential for studying ovarian function in calves at a much younger age.
The periodicity of follicular and hormonal events supported the hypothesis that follicular development occurs in waves in prepubertal heifers. In a similar way to the pattern described in postpubertal cattle, the simultaneous emergence of a group of small follicles followed by continued growth of one (dominant) and regression of the others (subordinates) was characteristic of follicular development detected in the prepubertal heifers studied here. The 8-day interval between maxima and minima in number of follicles and serum FSH, and between the emergence of successive dominant follicles was consistent with a wave-like pattern of follicular development.
Temporal relationships between the dominant and subordi¬ nate follicles within and between waves in the present study indicated that the influence of the dominant follicle described for postpubertal heifers was present in the prepubertal heifers.
The period from wave emergence to the divergence in the growth profiles of the dominant and first subordinate follicle (manifest selection) was remarkably similar in the prepubertal versus postpubertal heifers (2.5 ± 0.3 versus 2.5 ± 0.4 days; Adams et al, 1993), as was the period from wave emergence to the onset of regression of the dominant follicle of the previous wave (3.3 ± 0.3 versus 3.5 ± 0.4 days; Ginther et al, 1989a).
The results obtained were consistent with the concept that the dominant follicle suppresses its subordinates and the emer¬ gence of the next follicular wave (Kastelic et al, 1990; Ko et al, 1991) .
Follicular waves in the prepubertal heifers studied here were qualitatively similar, but quantitatively different from that described for postpubertal heifers (Ginther et al, 1989a, b) . Apparent differences in prepubertal versus postpubertal follicle dynamics (not statistically compared) were: (i) all follicular waves were anovulatory in prepubertal heifers, (ii) the growing phase of the dominant and first subordinate follicles of anovu¬ latory waves appeared shorter (4.7 ± 0.3 versus 6.1 ± 0.3 days, 2.2 ± 0.2 versus 2.4 + 0.2 days, respectively), (iii) the mean diameter of the dominant and first subordinate follicles during the static phase appeared less (11.2 + 0.2 versus 15.8 ± 0.5 mm, and 7.1 ± 0.3 versus 8.2 ± 0.4 mm, respectively), (iv) the static phase of the dominant and first subordinate follicles appeared shorter (5.1 ± 0.3 versus 5.8 ± 0.5, and 1.8 ± 0.2 versus 2.1 + 0.3 days, respectively), and (v) the interwave interval appeared shorter (8.0 + 0.4 versus 9.7 + 0.2 days). The quanti¬ tative differences are even more profound if the effects of low circulating concentrations of progesterone are taken into con¬ sideration. Recent results indicated that progesterone sup¬ presses follicle growth (Adams el al, 1992b) ; low circulating concentrations of progesterone in prepubertal heifers (Evans et al, 1992) would therefore be expected to prolong follicle growth. However, compared with anovulatory wave dynamics of postpubertal heifers in which low concentrations of serum progesterone were maintained (^2 ng ml~; Adams et al, 1992b), the growing phase of the follicle was shorter (4.7 ± 0.3 versus 10.8 + 1.5 days) and the maximum diameter was mark¬ edly smaller (12.0 ± 0.3 versus 20.8 ± 1.4 mm, respectively) in the prepubertal heifers.
Perhaps the immature hypothalamo-pituitary axis in prepu¬ bertal heifers cannot produce the concentrations of LH found in (22) Values are means ± SEM.
The waves were the second and third detected during the observational period. The number of observations is in parentheses.
*Increase of >2 SD above the mean nadir, and decrease of >2 SD below the mean maximum.
f First day the diameter of the dominant follicle exceeded that of the first subordinate follicle by^2 mm. aNo significant effect of wave was detected for any endpoint, and values for all endpoints were significantly different (P < 0.03) from zero (day of wave emergence). mature animals (basal concentrations or pulse frequency), despite low circulating concentrations of progesterone. The hypothesis that increased LH pulse frequency, as a result of low circulating concentrations of progesterone, is responsible for promoting continued growth and prolonged maintenance of the dominant follicle (Adams et al, 1992b) was supported by a study by Stock and Fortune (1993) , in which heifers that received only one intravaginal progesterone-releasing device had a higher LH pulse frequency and prolonged dominant follicle growth compared with heifers that received two devices. Although LH pulse frequency was not assessed in the present study, failure of the dominant follicles to attain a greater diameter profile in the prepubertal heifers may be attributable to relatively less LH support compared with that in sexually mature cattle. Linear growth and regression rates of the dominant follicle (1.6 ± 0.1 versus 1.8 ± 0.1 mm day" 1, and -1.1 ± 0.1 versus -1.0 + 0.1 mm day-, respectively) and first subordinate follicle (1.4 ± 0.1 versus 1.3 ± 0.1 mm day " \ and -1.3 ± 0.1 versus -1.0 ±0.1 mm day-1, respectively) appeared similar in prepubertal versus postpubertal heifers. In postpubertal heifers (Ginther et al, 1989b) , the growing phase of the dominant anovulatory follicle was depicted by simple linear regression, but that of the dominant ovulatory follicle best fit a quadratic curve. The growing phase of the dominant follicle in prepubertal heifers studied here (anovulatory) best fit a quadratic curve.
Changes in concentrations of FSH in serum relative to follicular wave dynamics were remarkably similar in the present study to those reported by Adams et al, (1992a) , despite the fact that the studies were conducted in different laboratories, using different FSH assays and heifers of differ¬ ent ages and breeds. In postpubertal heifers (Adams et al, 1992a), it was concluded that surges in FSH in serum were responsible for eliciting wave emergence. Temporal associ¬ ations detected in the prepubertal heifers studied here were consistent with the concept of a functional relationship between FSH surges and wave emergence. In the present and previous studies, surges in FSH spanning approximately 3 days reached a maximum, on average, 1 day before the emergence of each follicular wave. In addition, the temporal relationship between the post-surge decline in FSH and the manifestation of selection observed in the study reported here is consistent with reports in post-pubertal heifers (Adams et al, 1992a (Adams et al, , 1993 in which decreasing FSH concen¬ trations in plasma were implicated in the mechanism of domi¬ nant follicle selection. Compared with postpubertal heifers in which the same assay was used to measure gonadotrophins (Bo et al, 1993) , the range in mean daily concentrations of FSH (0.3-0.7 ng ml~J) and LH (0.2-0.4 ng ml"1) were similar to those detected in prepubertal heifers in the study reported here. In conclusion, follicular development occurred in waves in 36-week-old prepubertal heifers. Wave emergence and domi¬ nant follicle selection, respectively, were temporally associ¬ ated with a pre-wave surge in plasma FSH and the post-surge decline. In a similar way to that described for sexually mature heifers, the well-ordered phenomena of wave emergence, follicle selection and follicle regression were present in 36-week-old prepubertal heifers. Because follicle diameter profiles appeared smaller than those of sexually mature heifers but similar in pattern, results provided a rationale for the hypothesis that maturation in the dynamics of ovarian follicle development and its control is primarily a quantitative process rather than a qualitative process, with the obvious exception of ovulation. Direct comparison of ovarian function in heifers at different stages from birth to puberty will be needed to test the hypothesis, and may be feasible using the ultrasound technique described here. The issues of when the well-ordered wave-like pattern of follicular growth is established during prepubertal life and what its function might be in sexual maturation remain to be addressed. Perhaps prepubertal cyclic exposure to steroidal and nonsteroidal follicular products is essential for maturation of the hypothalamo-pituitary-ovarian axis and the culmination of puberty. In addition, prepubertal follicular dynamics may hold predictive information about postpubertal reproductive function (performance).
